T 


T 


1 





NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

NASA CR- 



(HASA-CR- 134443) AIRLOADS IHVESTIGATION OF H75- 20456 

AH 0.030-SCALE HODEL OP THE SPACE SHOTTLE 

VEHICLE 140A/B LAOHCH C0HFI6URATI0H (HODEL 

47-OTS) IN THE ARC 11- FOOT OHITARY PLAN HIND Onclas 

TUNNEL FOR HACH RANGE 0.6 TO 1.4 (IA14A) , G3/18 16894 


SPACE SHUTTLE 


AEROTHERMODYNAMIC DATA REPORT 



JOHNSON SPACE CENTER 
HOUSTON, TEXAS 


Jdniage m^nt services 

SPACE OIVI8ION CHRYSLER 

lyiE CORPORATION 


February, 1975 


DMS-DR-2084 
NASA-CR- 134,443 

VOLUME 1 OF 11 

AIRLOADS INVESTIGATION OF AN 0.030-SCALE MODEL 
OF THE SPACE SHUTTLE VEHICLE 
140A/B LAUNCH CONFIGURATION (MODEL 47-OTS) 

IN THE ARC 11 -FOOT UNITARY 
PLAN WIND TUNNEL FOR MACH RANGE 0.6 TO 1.4 (IA14A) 


by 

R. L, Gillins 

Rockwell International Space Division 


Prepared under NASA Contract Number NAS9-13247 

by 

Data Management Services 
Chrysler Corporation Space Division 

for 

Engineering Analysis Division 


Johnson Space Center 

National Aeronautics .iHd Space Administration 
Houston, Texas 


Jk 


^ ^ ^ 


WIND TUNNEL SPECIFICS: 


Test Number: 
NASA Series No.: 
Model Number: 
Test Dates: 


ARC 11-716 

IA14A 

47-OTS 

4 through 13 September 1973 


FACILITY COORDINATOR: 

Stuart L. Treon 
Mail Stop 227-5 
Ames Research Center 
Moffett Field, Calif. 94035 

Phone: (415) 965-5850 


PROJECT ENGINEERS: AERODYNAMIC ANALYSIS ENGINEERS: 


R. L. Gillins* 

V. Esparza, and W. Embury 
Mail Code AC07 
Rockwell Int'l. Space Div. 
12214 Lakewood Blvd. 
Downey, Calif. 90421 


I. M. Jaremenko 

H. G. Webb 

Mail Code AC07 

Rockwell Int'l. Space Div. 

12214 Lakewood Blvd. 

Downey. Calif. 90421 


Phone: (213) 922-4898 Phone: (213) 922-2703 


DATA MANAGEMENT SERVICES: 


Prepared by: 


Reviewed by: 


Liaison--D. A. Sarver 
0perations--M. M. Mann, J. T. Daviet 

D. E. Poucher, J. L. Glyn 



Approved : 




N. D. Kemje^ Manager 

Data Management Services 


Concurrence: 




Jut 


J.(^. Swider, Manager 
Flight Technology Branch 


Chrysler Corporation Space Division assumes no responsibility for the 
data presented other than display characteristics. 


il 


lil. 


AIRLOADS INVESTIGATION OF AN 0.030-SCALE MODEL 
OF THE SPACE SHUHLE VEHICLE 
140A/B LAUNCH CONFIGURATION (MODEL 47-OTS) 

IN THE ARC 11 -FOOT UNITARY 
PLAN WIND TUNNEL FOR MACH RANGE 0.6 to 1.4 (IA14A) 

VOLUME 1 

By. R. L. Gil 11ns, Rockwell International Space Division 

ABSTRACT 

This report presents results of tests conducted on an 0. 030-scale 
launch configuration model of the Space Shuttle Vehicle 140A/B in the 
NASA/ARC 11-Foot Unitary Plan Wind Tunnel. Aerodynamic loads data were 
obtained at Mach numbers from 0.6 to 1.4. 

Surface pressure distributions were obtained simultaneously with six- 
component stability and control force data on the complete launch configu- 
ration. The configuration consisted of the orbiter, an external tank, two 
solid rocket boosters, and associated intercomponent attach hardware. 

Angles of attack and sideslip from -10 degrees to +10 degrees were investi- 
gated. The tests, designated IA14A, were conducted from 4 Septembe>^ 1973 
through 13 September 1973. 
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PLOTTED COEFFICIENTS SCHEDULE: 



INTRODUCTION 


The 0.030-scaIe aero loads Space Shuttle Model was tested in the ARC 
Unitary Plan Wind Tunnels as follows: 


IA14A 


4 thru 13 Sept. 1973 


IA14B 17 thru 19 Sept. 1973 
0A22A 13 thru 14 Sept. 1973 
0A22B 19 thru 20 Sept. 1973 


For tests IA14B, 0A22A, and 0A22B, see reference 34, 35, and 36, 
respectively. 

The testing was conducted in the 11 -foot and the 9- by 7-foot tunnels 
of the ARC Unitary Plan Wind Tunnels. The IAI4A/B tests were for the launch 
configurations at Mach numbers from 0.6 to 2.2. The 0A22A/B tests were for 
the orbiter alone configuration at Mach numbers from 0.6 to 2.2. The effects 
of control surface deflections were also investigated in tests 0A22A/B. 

This report for test IA14A consists of one volume of force data and ten 
volumes of pressure data for a total of eleven volumes arrayed in the followir 
manner: 


Volume No. 


Contents 

IA14A force data 

IA14A plotted pressure data 

IA14A tabulated pressure data 

(a) Orbiter fuselage {B) 

(b) Orbiter base (C) 


1-725 

726-918 




1 


Volume No. 


Contents 

Page 

4. 

I AKA 

tabulated pressure data 



(a) 

QMS nozzle (E) 

919-1145 


(b) 

Body flap -(F) 

1146-1338 


(c) 

OMS pod outside (M) 

1339-1531 

5. 

lAKA tabulated pressure data 



(a) 

Lower wing surface (L) 

1532-2414 

6. 

IA14A tabulated pressure data 



(a) 

Upper wing surface (U) 

2415-3297 

7. 

I AKA 

tabulated pressure data 



(a) 

Left vertical tail surface (V) 

3298-3603 


(b) 

Right vertical tail surface (R) 

3604-3909 

8. 

IA14A tabulated pressure data 



(a) 

SRM booster (S) 

3910-4444 

9. 

lAKA tabulated pressure data 



(a) 

External tank (T) 

4445-5031 


(b) 

SRM nozzle (X) 

5032-5161 

10. 

IA14A 

. tabulated pressure data 



(a) 

External tank base & SRM 

5162-5354 



booster base (Y) 



(b) 

Orbiter attach points (1) 

5355-5941 

11. 

lAKA tabulated pressure data 



(a) 

External tank attach points (2) 

5942-6313 


(b) 

External tank base rake (3) 

6314-6412 
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SADSAC 

S1CMB0L STOfflOL 


M 

F 

q 

rm/l 

V 

a 

<t> 

P 


CP 

MACH 

Q(MSM) 

Q(PSF) 

rn/l 

ALPHA 

BETA 

PSI 

PHI 


Ab 

b BREF 

c-.g. 

c 

SREF 

MRP 

XMRP 

YMRP 

/>ERr 

I.^JBGCRirTS 

h 

I 

t 

tX) 


NCMEI^CLATURE 

General 

DEFINITION 

speed of sound; m/sec, ft/sec 
pressure coefficient; - poo)/l 

Mach number; V/a 

pressure; N/m'^, psf 

dynamic pressure; l/2pV^, N/m^, psf 

unit Reynolds number; per m, per ft 
velocity; m/sec, ft/sec 
angle of attack, degrees 
angle of sideslip, degrees 
angle of yaw, degrees 
angle of roll, degrees 
mass density; kg/m-^, slugs/ft3 
Reference & C«G. Definitions 

base area; m^, ft'^ 

reference span; m, ft 

center of gravity 

reference length or wing mean 
af^rodynamic chord; m, ft 

wing area or reference area; ir/ , ft*- 

moment ref^'rcnce point 

moment reference point on X axis 

moment reference point on Y axis 

moment reference point on Z axis 

ha ee 
U.x'al 

stati<‘ conditions 
total conditions 
fr^c stream 



NCX-lENCWniRL ( Continued ) 
Body-Axjr, System 



SADSAC 


SYMBOL 

SYMBOL 

DEFINITION 


CN 

norinal-foroc coefficient; normal force 

q- 

C. 

CA 

axi'sl -force coefficient; ••xiQl^^.orce 

n 


q3 



side-force ^^oeff icient ; force 


qS 


CAB 

base -force coefficient; b-joe force 

‘ '‘‘b 




-Ab(Pb - Po))/qs 

r. 

CAF 

forebody axial force coefficient, 


cm 

:.itchinf’-moment coeff icient; moment 

qS|p2P 

Cn 

CYN 

ysving-moment coefficient; y-^ing moment 

qSb 

H 

CBL 

rolling-moment coefficient; ^ ^ ^ 

qSb 



Stebility-Axis System 


CL 

lift coefficient; 

CD 

CD 

drag coefficient; drag 



qS 

\ 

CDB 

base-dreg coefficient; 

qS 


CDF 

forebody dra:; coefficient; - Cj^ 

Cy 

CY 

side -force coefficient; 

qS 

Cm 

CLW 

pitchinR-moment coefficient; 


qS/REF 

Cr 

CLN 

yawing-moment coeff icier. t; yaw i n g__mome n t 

qbb 


CSL 

rolling-moment coefficient; rolling moment 

qSb 

l/d 

L/n 

lift-to-drag ratio; 
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NOMENCLATURE (Continued) 
Additions To Standard List 


SADSAC 

Symbol S^bol Definiti on 


N ) 

Ca 


CAB 


model base area, subscript is base orifice number 
and identifies location 

tnodel base axial- force coefficient 


P( ) 

^AU 

^AF 

ET 


CA 

CAF 


model static pressure coefficient, subscript is 
orifice number, [p^ ^ - P^]/q 

axial" force coefficient, unadjusted 


forebody axial- force coefficient, C/^y adjusted for 
base terms 

external tank 


IV 

^REF 

MRC 


integrated vehicle, consists of orbiter, external 
tank, and two solid rocket motors 

LREF reference length, inches 

moment reference center 


QMS 


6 


e 


«f 

^R 

''^SB 


orbital maneuvering system 

ELEVON eleven, surface deflection angle, positive deflection 
trailing edge down, degrees 

BDFLAP orbiter body flap deflection angle, positive de- 
flection angle is trailing edge down, degrees 

RUDDER rudder, surface deflection angle, positive deflection 
trailing edge to the left, degrees 

SPDBRK speed brake deflection angle, left split rudder trail- 
ing edge left and right split rudder trailing edge 
right, + <5gp)/2, positive deflection, 

degrees 

ORBING incidence angle between the orbiter and external 
tank, 1 q = ay - aj, degrees 
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NOMFNCIATURF (Continued) 


"T 

8ETAT 

angle of sideslip of external tank, degrees 

«T 

ALPHAT 

angle of attack of external tank, degrees 


LB 

length of orb iter body, in 


LT 

length of external tank, in 

is 

LS 

length of SRM booster, in 


LNM 

length of OMS nozzle, positive direction forward 
of exit plane, in 

^iMP 

LNP 

length of MPS nozzle, positive direction forward 
of exit plane, in 

b/2 

BW 

wing semi-span, in 


BV 

vertical tail span, in 

X 

X 

distance from component nose, in 

y 

Y 

lateral distance from centerline, in 

Z 

7. 

vertical distance measured from W.L. 500 (vertica 
tail reference root chord), in 

S 

CW 

local wing chord, in 


CV 

local vertical tail chord, in 

^/iB 

X/LB 

longitudinal position/orbiter body length 

x/lj 

X/LT 

longitudinal position/external tank length 

x/is 

X/LS 

longitudinal posi ticn/booster length 


X/LNM 

longitudinal position/OMS nozzle length 
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NOMENCLATURE (Concluded) 


X//fjp 

X/LNP 

longitudinal position/MPS nozzle length 


X/CW 

local chordwise position/local wing chord length 

X/Cy 

X/CV 

local chordwise position/local vertical tail 
chord length. 

n 

Y/BW 

local spanwise position/wing semi-span 


Z/BV 

local spanwise position/ vertical tail span 

Xcp/i 

XCP/L 

center of pressure distance from MRC, cxoressed as 
a fraction of body length 

^0 

BETAO 

angle of sideslip of orbiter 

“0 

ALPHAO 

angle of attack of orbiter 
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CONFIGURATIONS INVESTIGATED 

i 

The 0,030-scale Aero Loads Model, 47-OTS, was configured after the 
Shuttle Vehicle MCR 0200 Baseline R1 , as defined in drawing number VL70- 
000088B. The orbiter configuration was a combination of the VL70-000140A 
orbiter and a VL70-000140B wing and midbody, from which the 140A/B designa- 
tion was derived. The basic launch configuration consisted of the orbiter, 
an external tank with simulated fuel and vent lines, and two solid rocket 
boosters, designated 0 iT^2 512^25- 

Three launch configurations were tested. One was the basic configuration 
described above mounted on a dual balance and sting arrangement, i llustrated 
in figure 2d. A second contained attach hardware, designated AT^q, mating 
the orbiter with the external tank and mounted on a single sting and balance 
in the orbiter, illustrated in figure 2b. The third utilized a similar 
' attach hardware configuration, designated AT-ji, which was attached to the 

orbiter but not to the external tank and was mounted on the same dual sting 
and balance arrangement as the basic configuration (figure 2c). In all three 
configuratiOiiS, the SRB-to-ET attach hardware was simulated at the forward 
attach location but not at the aft attach location. Model and component 
general arrangements are shown in figures 2e througr 2o. 

Component Description < 

0-| 140A/B orbiter minus the main propulsion system 

nozzles 

T ^2 324-inch diameter external tank with ogive nose 

and external fuel and vent lines 

S -|2 142.3-inch diameter solid rocket boosters 
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*^25 

Nozzles for boosters 


'^Tio 

Orbiter- to-ET attach hardware, fixed 
vehicles 

to both 

ATii 

Orbiter-to-ET attach hardware, fixed 
only 

to orbiter 

LV 

°1 ^12 ^12 ^^25 


LVA 

0i T^2 ^12 ^25 ^^10 


LVAP 

0, T^2 ^12 ^25 ^^11 


The 

orbiter 0-|, consisted of the following components: 
®26 ^9 ''s ^7 ^28 Vs ^5 '^116 ^26- 


^26 

Double delta wing fuselage, 140A/B 


C9 

Canopy, 140A 



Body flap, 140A 


^7 

QMS pods, 140A 


ro 

00 

OMS nozzles, 140A 


Vs 

Vertical tail, 140A 



Rudder, 140A 


“^iie 

Double delta wing, 140B 


^26 

Elevens, HOB 



Parametric investigations were limited to angles of attack and side- 
slip with all orbiter control surfaces at 0° deflection. 
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INSTRUMENTATION DESCRIPTION 


The left side of the orbiter and the external tank and the left hand 
SRB were extensively instrumented with pressure orifices for measurement 
of surface static pressure distributions. Additionally, there were clusters 
of orifices around inter-component attach structure locations on the riqht 
hand side of the orbiter and external tank. The orbiter contained 471 
operational orifices, of which 83 were clustered around attach structure. 

The external tank contained 270 operational orifices, of which 127 were 
clustered around attach structure. The SRB contained 124 operational 
orifices. A three- tube total pressure rake was installed in the opening 
between the orbiter and external tank. Tables and sketches defining orifice 
locations are included in this report. All model pressures were measured 
by model mounted Scanivalve, Inc., S-type scanivalve modules - twelve in 
the orbiter, seven in the external tank, and five in the SRB. 

Force instrumentation consisted of a six-component internal force 
balance in both the orbiter and external tank for the LV and LVAP con- 
figurations, and a single six-component internal force balance in the 
orbiter for the attached LVA configuration. 


TEST FACILITY DESCRIPTION 


k ' 


The tests were conducted in the Ames 11- by 11-Foot Transonic Wind 
Tunnel which is a variable density, closed return, continuous flow type. 

This tunnel has an adjustable nozzle (two flexible walls) and a slotted 
test section to permit transonic testing over a Mach number range continuously 
variable from 0.4 to 1.4. 
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99k 
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DATA REDUCTION 


Data were reduced to coefficient form about body axes using the 
following reference constants: 


S,^^P = 2.421 ft^ 
- 38.709 in 
A^ = 0.07670 ft^ 
A 2 = 0.21340 ft^ 
A 3 = 0.08560 ft^ 


reference area for force and moment 
coefficients 

reference length for moment coefficients 
Orbiter sting cavity 
Orbiter heat shield base 
Orbiter OMS base (2) 


A 

A 

A 

A 

A 


^ = (see table below) Orbiter speed brake base 

.2 


501 


502 


801 


802 


0.07266 fr 


= 0.44264 fr 


= 0.19600 fr 


= 0.16590 ft 


Tank sting cavity 
Tank base 

SRM nozzle base (2) 
SRM skirt base (2) 


>ScD = 0 deg 

14.92 

24.92 

34.92 

54.92 

84.92 


X 

3: 

73 

M 

0 

in 

^MRP " 

0 

in 


9.99 

in 


A 4 = 0 ft<^ 

0.02327 
0.03866 
0.05370 
0.08252 
0.12083 
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The incidence angle between the orbiter and the external tank is 
equal to zero for angle of attack and angle of sideslip. Therefore, the 
angle of attack, ALPHA, used in the force plots is equal to ALPHAO. Also 
the angle of sideslip, BETA, used in the force plots is equal to BETAO. 

The force and moment data recorded by the orbiter balance for con- 
figuration LV and LVAP are identified as RBIOXX datasets. Force and 
moment data recorded by the tank balance for configuration LV and LVAP 
and by the orbiter balance for LVA (composite) are identified by RBIIXX. 

The pressure data were •recorded for each component. The fourth 
character in each dataset identifier (i.e. RBIBXX, B for fuselage) repre- 
sents the individual component. The following list indicates the symbol 
for each component. 


SYMBOL 

B 

C 

E 

F 

M 

L 

U 

R 

V 

S 

T 

X 


COMPONENT 

Orbiter fuselage 

Orbiter base 

OMS nozzle 

Body flap 

OMS pod outside 

Lower wing surface 

Upper wing surface 

Right vertical tail surface 

Left vertical tail surface 

SRM booster 

External tank 

SRM nozzle 
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SYMBOL 


COMPONENT 


Y External tank base & SRM booster base 

1 Orbiter attach ooints 

2 External tank attach points 


7 


External tank base rake 
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TABLE 1. 


TETT CONDITIONS 


date: 9-13-73 



OF WOB 




















IA-14A 


MACH NUMBER 


TABLE I. - Concluded 


TEST CONDITIONS 


DATF : 9-13-7: 


REYNOLDS NUMBER 
(pel unit length) 


DYNAMIC PRESSURE 
(pounds ''sq. H) 


STAGNATION TEMPERATURE 
fdegrees Fahrenheit) 



BALANCE UTILIZED; 


2.5-in MK XX (ORB. 
CAPACITY: 


). 2.75-in MK I (ET 
ACCURACY: Tm' 


MK XX 

MK I 

MK XX 

MK I 

6000 

7500 

0.2% 1 

0.2% 

3000 

3750 

C\J 

o 

0.2% 

600 

700 

0,2% 

0.2% 


COEFFICIENT 

TOLERANCE: 


COMMENTS: Test conditions for LV model config. 


























TEST RUN NUMBERS 



(T-. ^ 


5 5 


LJJ 6 ^ 

cc zO^ 


MMBBaMMMlI 

ibbbbbbieiiiIiiIIb 

iQDBiHBBianni 




SCHEDULES 
















































































TABLE III. - MODEL DIMENSIOHAL DATA 


MODEL aMPOHEHT; ATEACH STRUCTURE - AT^^q 

0WERAT. DESCRIPTIOH: Attach structui'e for Integrat ed Vehicle Coriflguration 

4 per VL72 -000088 b and VL72 -000089. modified as follovs; Removed 

ET-to-SRM aft attach struts (4) aad left orblt er to right ET aft 

attach crossover rod. — 


MODEL SCALE; Q.0^0 

KIAWING HO.; SEE DESCRIPTION 

DIMENSIONS: 

FORWARD ATTACH 

Orblter to Tank 

Humber of struts 
Diameter - In. 
Location - In. 

Xirp 

ERAG LINK ATTACH 
Orblter to Tank 

Number of struts 
Diameter, In. 
Location, In. 

*0 


FULL SCALE 


2 

el. 000 


382.000 

1 078.000 


2 

15.000 

1 307.000 

1 859.000 


AFT ATTACH 

Orblter to Tank 


Humber of struts 

2 

Diameter - In. 

12.000 

Location - In. 

Xo 

1307-000 


2058.000 

CROSSOVER ROD (RIGHT ORBITER TO LEFT ET) 

Diameter, In. 

0.000 

Location - In. 

*o 

1307-000 


2058.000 


MODEL SCALE 


-2 

OviSQ. 

U.A^ 

32 . 3 *^ 


_2 

_OJi5CL 

39.210 

55-770 


2 

o.~^ 

2a.‘3M 

61.740 


0.240 

39-210 

61.740 
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TABLE III. - Continued. 


MODEL CatPONEMT: ATTACH STRUCTURE - AT^^ 


QENERAL DESCRIPTION: Attach structure, same as ATm except the forvard 

attach .struts are rotated to’ the vertical. aad-tPe stnict ur ? exten ds 

from the orblter bu t Is not attached to the tank, 


MODEL SCALE 


-LUihCL 


33.990 


M)DEL SCALE: q.q^ 

DIMENSIONS: FULL SCALE 

FORWARD ATTACH 

Orblter to Tank 

Location - In. 

Xp 362.000 

Xj U33-000 

Clearance, tank to strut - In. 16.667 

I»AG LINK ATTACH 

Orblter to Tank , 

Clearance, tank to strut - In. 8.333 

AFT ATTACH 

Orbl '*»r to Tank 

Clearance, "fenk to strut - In. 8.333 

Crossover Rod 

Clearance, tank to strut - In. 8.333 




0.250 


0.250 


9 ;2?Q . 
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TABLE III, - Continued. 


T 


MODEL COMPONENT: BODY - 

GENERAL DESCRIPTION: Orbiter Fuselane Configuration 140 A/B 

NOTE: identical to B 24 except underside of fuselage refaired to 

accept Wii^. 


Model Scale = .030 


VL70-000193 

DRAWING NUMBER: VL70-000140A 


DIMENSIONS: 


FULL«SCALE MODEL SCALE 


Length (Body Fwd Sta = 238) 
Max. Width (at = 1520) - in. 
Max. Depth (at Xq = 1464) - in. 
Fineness Ratio 
Area - ft^ 

Max. Cross-Sectional 

Planform 

Wetted 

Base 


in. 1293»3 38.799 

262.0 J.860 

250.0 7.500 

0.26357 0.26357 

340.88462 0.30679 
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T 


T 
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TABLE III. - Continued. 

MODEL COMPONENT; CANOPY - C9 

GENERAL DESCRIPTION: Confi;uretion 3 A 


I 

9 


( 

r • 


Itodel Scale = ;o3g 

VL70-00014CA 

DRAWING NUMBER VL 70 - 00 Q] L?A 

DIMENSION ; 

Ungth (Xq= 424.643 to 67O) 

Mok Width (Q Xq- 51 . 3 . 127 ) 

Mox Depth (1 Xo=4PS.O) 

t 

Fineness Rotic 
Areo 

Mox Cross-Sectionol 

Plonform 

Wetted 

Bose 


FULL SCALE 

23S;357 

152.412 

25.000 


MODEL SCALE 

7.06071 

4.57236 

0.75000 


OEJGmAB 

OTPOOBODAUnr 
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TABLE III. - Continued. 
^ MODEL COMPONENT; ELEVON - F 26 








general DESCRIPTION: Confiyjr&tion 4 ^ 

NOTE; VL7O-OOC'^ 00 ds-tt for (1) of ( 2 ) side’s. Identical to E 25 except 
airfoil thickness 


Hbdel Sc?le = .030 


VL70-CX>G 200 

DRAWING NUMBER ; VL70-000UC B 

DIMENSIONS; 

Area 

Span (equivalent) 

Inb'd equivalent chord 

Outb'd equivalent chord 

Ratio Tiovable surface chord/ 
total surface chord 

At Inb'd equiv. chord 

At Outb'd equiv. chord 

Sweep Back Anglos* dec ees 

... .• Leading Edge 

. Tailing Edge 

Hingeline 

Area Moment (Normal to hinge line) 






3/ 


FULL-SCALE 

223. 5PU 
368.34 

119.623 

55.1922 


0.2096 

C. 4 OO 4 

0.00 

-10.056 

0,00 

8S1.1502 


MODEL SCALE 

0.20122 

lir06020 

■3.Sa»69 
-LJ5S. .O 

0.2096 

0.4004 


• 0.00 


- 10.056 

0.00 


T 


T 


T 


T 


T 






TABLE III. - Continued. 


MODEL COMPONENT: Body Flap - Fr 

GENERAL DESCRIPTION: Confi<rarr.tion 4 


Model Scale - -030 

drawing number 

OI;.\L' Ni SlON : 

Length in. 

Mok Width i"- 

* 

Mox Depth in . 
Fineness Ratio 
Areo - ft* 


VL70-000140B, VL70-00Q2OO 

FULL SCALE 

84.7 

262.308 

23.000 


Mox Cross-Sect;onol 

Plonform 158.85350 

Wetted 

Bose 41.89642 


MODEL SCAcE 
2.5U 

.-2.86924 

^ 0. 68 00 0 


0.14297 


0.05771 
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MODEL COMPONENT: QMS POD - My 

GENERAL DESCRIPTION: ^onfiyoretton 3 A 




Model Scale ■ .030 


drawing number 

DIMENSION: 


VL70-000U0A 
. VL70-000145__ 


Ui^th (OIC Pwd Ste Xo=l233.0) - HI. 
Mok Width (9 Xq— 1450*0) - HI. 

Mox Depth (9 Xq=1493-0) - IN. 

Fineness Ratio 

Areo 

Max Cross-Sectional 

Plonform 

Wetted 

Bose 


FULL SCALE 

327.000 

9L.5 

109.000 


model SCALE 


9.810 


2.835U 


3 .7m. 


/ 
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TABLE III. - Continued, 
HODEL COhmVENT; BSRM NOZZLES - N25 

GENERAL DESCRIPTION: Cor.fir-iretion 3A 3SHH ?!o 3 zlc 3 


"T 


T 


T 




Model Scale = .030 


DRAKLNG NO, 


VL72-OOCCS?A 

vr77-CCCC->6A 


DIMENSIONS 

MAOI NO. 

DIAMETER DEX ~ IN (One Nozzle) 
DIAMETER DT ^ IN 
DIAMETER DIN ~ IN 
ON ^DEGREES 

AREA - FT^ (One Nozzle) 

MAX CROSS-SECTIONAL 
GIMBAL ORIGIN 

LEFT NOZZLE ~ Ii;. F.S. 

RIGHT NOZZLE - IN. FS 
NULL POSITION - D'£G. 

I£FT NOZZLE 
RIGHT NOZZLE 


FULL-SCALE MODEL SCALE 
141.3 4.2390 


108.89595 0.09801 


1825.3 



-243 



400 

1825.3 

+243 

400 


pitch yaw 


+8 

+8 
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T 


T 


- A 
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TABLE III. - Continued. 
MODEL COMPONENT : R’fPDSa - P.5 


GENERAL DESCRIPTION; 2A, 3 and 3A ConTiguration per Rockwell Lines 
VL70-0C0095 


Model Scale = -030 


DRAWING NUM ^ : VL70-000095 


DIMEioK 'tS: 

Area - FT2 

Span (equivalent) - IN. 

Inb'd equivalent chord 

Outb'd equivalent chord 

Ratio movable surface chord/ 
total surface chord 

At Inb'd equiv. chord 

At Outb'd equiv. chord 

Sweep Back Angles, degrees 

Leading Edge 

Tailing Edge 

Hingeline 

Area Moment (Normal to hinge line)- ft^ 
Product of Area and Mean Chord 


FULL-SCALE 

106.38 

201.0 

5Qrg 3 3 . 


0.400 

0.400 


JikM 

26.25 


MODEL SCALE 

0.09S74 

6.0300 

r.7475S 

1.S2499 


0.400 

0.400 


.IkxH 

■ 26 . 25 . 

34tg3 

0.01420 


4 ? 


TABLE III. - Continued. 


MODEL COMPONENT; BOOSTER SOLID ROCKET MOTOR - ^ 


GENERAL DESCRIPTION: 


ConfiRuretion 3A, Dats for '1) cf (z) s:.r.e 2 , 


per Rockvell Line? VI.77-CyD0036A 


.Model Scale = .030 

VL72-0000S8A 

DRAWING NUMBER . VL77-C00036A 


DIMENSION ; ^ FULL SCALE 

Length (Includes Nozzle) - . . 1741 «0 

Mok Width (Tank Dia) - IN. 142.3 

Mox Depth (Aft Shroud) - IN. 192.0 

Fineness Rotio 9.0677 1 

Areo - FT2 

Max Cross-Sectlonol 201 « 0619 3 

Plonform 

Wetted ■ 

Bose 

WP of BSRM Centerline (Zt) - IN. 400 

FS of BSRM Nose (Xt) - IN. 200 


MODEL SCALE 


52.2300 


4.2690 . 


5.7600 


' 9.06771. 


0.18096 



12.000 


6.000 


T 


TABLE III. - Continued. 


■DEL COMPONENT: E>H KNAL TA'iK - TU' 


GENERA 


;i' "SCR! ^T!QM: uCLcrna^ .> 


incr added 





DRAWING NUMBER; 
DIMENSIONS ; 
TOTAL DATA 


VL70-000140m 

VL70-0001A6A 


Area (Theo) Ft^ 

PI an form 
Span (Theo) In 
Aspect Ratio 
Rate of Taper 
Taper Ratio 

Sweep Back Angles, degrees 
Leading Edge 
Trailing Edge 
0*25 Element Line 
Chords: 

Root (Theo) WP 
Tip (Theo) WP 
MAC 

Fus. Sta* of .25 MAC 
W. P. of .25 MAC 
B. L. of .25 MAC 
Airfoil Section 

Leading Wedge Angle Deg 
Trailing Wedge Angle Deg 
Leading Edge Radius (!'dn) ~ IN. 
Void Area 
Blanketed Area 


FULL-SCALE 

U3.253 

1.^75 

0.507 

0.A0399 

A5.00 
25.947 
a. 130 

26b. 5^ 
lOg.L^O 
199.P0'7S6 


10.00 

?.oo 


MODEL SCALE 


0.37193 


1 

0.5C7 

. 0,40222 

25.^4^ 

41.1300 


3.25410 

5.99423 


19.06566 

o.nn 


10.00 

.1L^Z2 

0.060 

0.0il85 

O rn 


nvjfatNAJ.. FAOB'B 
P(K)R QUAlilS 


V 
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TABLE III. - Concluded. 


MODEL C0.‘'.?0NEi\T ; '.'.TiG-Ui k, 


0RR?1N!41i 

K)QB iyAUgy 


GENERAL DESCRIPTICi : Configuration 4 

NOTE: Identical to cxccnt airfoil thickness. 

trailing cd^e of win^. 


Diliedral angle is along 


Model Scale = 


.030 


TEST NO. 

DIMEfiSI0:iS; 

TOTAL DATA , 

Area trneo.) Ft** 

PUnform 
Span (Theo In. 

Aspect Ratio 
Rate of Taper 
Taper Ratio 

Dihedral Angle, degreesCat Xq=1506.623,Yo= 
Incidence Anglo, degrees 105, Zq= 282. 7S) 
Aercdynamic Twist, degrees . 

Sweep Back Ang4.es , degrees 
Leading Edge 
Trailing Edge 
0.25 Element Line 
Chords: 

Root (Theo) B.P.C.O, 

Tip, (Theo) B.P, 

MAC 

Fus. Sta. of .25 C.AC 
W.P. of .25 KAC 
B.L. of .25 MAC 

EXPOSED D ATA , 

Area (Tneo) Ft 

Span, (Theo) In. BP108 

Aspect Ratio . 

Taper Ratio 
Chords 

Root BP108 
Tip 1.00b 

■MAC ^ 

Fus. Sta. of .25 MAC 
H.P. of .25 MAC 
B.L. of .25 MAC 

Airfoil Section (Rockwell Mod NASA) 
XXXX-64 

Root b ■ 0.425 

1 

Tip b » 1.00 

7 

Data for (1) of (2) Sides 
Leading Edge Cuff ^ 

Planform Area Ft^ 

Leading Edge Intersects Fus M. L. 0 Sta 
Leading Edge Intersects Wing 0 Sta 


' 

505 ^ 


VL70- 

D'WG. NO. VL70- 


FULL-SCALE 

MODEL SCALE 

2690.00 

936.6816 

2.265 

^i^42ip_ 

IsTiomI. 

2.265 

1.177 

1.177 

0.200 

0.200 

3.500 

3.500 

0.500 

Q.5P0 ■■ 

+ 3.000 

+3.000 

45.00 

4sToO 


-lO.UbG 

35.209 

35.209 

689.2429 

137.8486 

474.8117 

URLOli 

291.00 

187.33491 

20.67729 
4.13546 
14.24435 
33.80163 
8.73QQO 
S .62005 

1812.2205 

736,6816 

2.058 

1.63010 

— 277n5OT5 

2.058 

0.2451 

0.2451 

579,^210- 

■l?7.g512- 

17.11869 

4.nsn~ 

354.2376 

1164.237 

XA Q 7711„ 

292.00 

A 7 AnntL 

239.677R6 . 

T lontA , 

0.113 

0.113 

0.12 

0.12 


1003.5 


Q.lOfiSft, 

JjQJQSQO. 
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ORBITER FUSELAGE PRESSURE ORIFICE LOCATIONS 
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TABLE VII. - ORBITER BASE, BODYFLAP.AND OMS NOZZLE PRESSURE ORIFICE LOCATIONS 


ORBITER BASE 

LOCATION 

UKlMtc 1 

NUMBER 

Orbiter Sting Cavity 

1 

Orbiter Base (Lower Left Comer) 

2 

OMS Nozzle Base 

3 


data in datasets RBICXX 


RUDDER FLARE BASE 


LEFT OMS NOZZLE SURFACE 


— jTvmnFwu: 

NOZZLE EXIT 

1 

0 DEG. 1 

FULL 

MODEL 

155 

ISO 

225 

10 

.30 

175 

176 

177 

20 

.60 


178 



RUDDER Vt 

x/c^, 

FULL 

MODEL 

.75 

725 

18.75 

4 

625 

21.75 

S 

data in datasets RE 

TCXX 


PoRBITER-^^ 

0 Deg 

FULL 

MODEL 

0 

40 

1555 

46.65 

169 

170 

1590 

47.70 

OPP 

173 

er 

174 

1590 

47.70 

Lower 
171 1 172 


data in datasets RBIFXX 


data in datasets RBIEXX 
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TABLE XI. - EXTERNAL TANK ATTACH POINT PRESSURE ORIFICE LOCATIONS 

(CONTINUED) 


FWD 

DRAG 

LINK 

ATTACH 

POINT 



1874 

1864 

1854 

1844 

1834 

1824 

1814 





55.62 

55.32 

55.02 

54.72 

54.42 


X.p/iLp 

cn 

to 

• 

.834 

.828 

.823 

.818 

.812 

.807 










0 'V. 

DEG. 


719 

713 

707 





222. .84 


720 
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708 

701 


. ^ 


226.38 
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696 



229.92 
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1 
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693 


233.46 
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240.54 
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718 

712 
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700 



244.08 


data in datasets RB12XX 
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Positive directions of force coefficients, 
moment coefficients, and angles are 



Stability and body axis systems 
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d. Installation side views 
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APPENDIX 

TABULATED SOURCE DATA 


Tabulations of plotted data are available on request from 
Data Management Services. 
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